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0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 30 August 1976, after the draft finalized by the 
Automobile Electrical Equipment Sectional Committee had been approved 
by the Electrotechnical Division Council. 

0.2 This standard was first published in 1967. This revision has been 
undertaken with a view to updating the contents by including new environ- 
mental testing procedures. 

0.3 Horn switch invariably forms an integral part of steering column and 
many of its properties are associated with the function of the latter. This 
standard is intended to cover the testing procedures .for horn switches when 
they are made as isolated items and later fitted to the steering columns. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated expressing 
the result of a test, shall be rounded off in accordance with IS: 2- 1960*. 
The number of significant places retained in the rounded ofl value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the methods of tests for horn switches used in 
automobiles. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Type Tests — Tests carried out to prove conformity with the specifica- 
tion. These are intended to prove the general qualities and design of a 
given type of horn switch. 

■ ■ ■ > ■ 

♦Rules for rounding off numerical values ( revised ). 
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2.2 Routine Tests — Tests carried out on each horn switch to check 
requirements which are likely to vary during production. 

2.3 Acceptance Tests — Tests carried out on samples taken from a lot for 
the purpose of acceptance of the lot. 

3. TESTS 

3.0 CLASSIFICATION OF TESTS 

3.0.1 Type Tests — The following shall constitute type tests: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), 

c) Insulation resistance test ( see 3.3 ), 

d) Test for mV drop ( see 3.4 ), 

e) Test for endurance ( see 3.5 ), 

f ) High voltage ( flash ) test ( see 3.6 ), 

g) Test for water spray ( see 3.7 ), 

h) Damp heat ( cycling ) test ( see 3.8 ), 

j) Test for salt spray ( see 3.9 ), 

k) Test for mechanical strength ( see 3.10 ), 

m) Test for circuit making load ( see 3.11 ), 

n) Vibration test ( see 3.12 ), and 

p) Heat ( cycling ) test ( see 3.13 ). 

3.0.2 Criteria for Approval — Nine samples shall be submitted for testing 
together with the relevant data. The testing authority shall issue a type 
approval certificate if the horn switches are found to comply with the 
requirements of tests given in 3.0.1. 

3.0.3 All samples shall be tested for: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), 

c) Insulation resistance test ( see 3.3 ), 

d) High voltage ( flash ) test ( see 3.6 ), 

e) Test for mechanical strength ( see 3.10 ), and 

f ) Test for circuit making load ( see 3.11 ). 
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3.0.3.1 They shall then be subjected to the tests in the following 
manner: 

Tests No. of Samplers) 

a) Test for mV drop ( see 3.4 ) 1 

b) Test for endurance ( see 3.5 ) 3 

c) Test for water spray ( sec 3.7 ) I 

d) Damp heat ( cycling ) test ( see 3.8 ) 1 

e) Test for salt spray ( see 3.9 ) 1 

f ) Vibration test ( see 3.12 ) 1 

g) Heat ( cycling ) test ( see 3.13 ) 1 

3.0.4 In case of failure of one or more type tests, the testing authority 
may call for fresh samples not exceeding twice the number of original 
samples and subject them to the test(s) in which failure occurred. If, in 
repeated test(s) no failure occurs, the tests may be considered to have 
been satisfied. 

3.0.5 Acceptance Tests — The acceptance tests shall constitute: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), and 

c) Test for endurance { see 3.5 ). 

Note 1 — The number of operations for endurance test when conducted as 
acceptance test would be 20000. 

Note 2 — The number of samples for acceptance tests shall be agreed upon 
between the purchaser and the manufacturer. However, the recommended plan of 
sampling is given in Appendix A. 

3.0.6 Routine Tests — The following shall constitute routine tests: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), and 

c) High voltage ( flash ) test ( see 3.6 ). 

3.1 Visual Examination — The switches shall be visually examined for finish 
and appearance. 

3.2 Performance Test — The operating force for the horn switches shall be 
between 4 and 10 N. 
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3.3 Insolation Resistance Test — The insulation resistance between the 
insulated terminals and between the terminal and any other metallic part, 
when measured with dc voltage of 500 V at the prevailing atmospheric 
temperature and humidity shall be not less than 1 megohm. 

3.4 Teat for mV Drop — When ' load of 10 A is applied across the switch 
terminal and the earth potent iai with the normal force applied at the 
pressure point of 10 N applied at right angles, the voltage drop due to the 
contact resistance shall not exceed the following: 

Before the endurance test 100 millivolts 

After the endurance test 200 millivolts per contact 

3.5 Test for Endurance — The test piece shall be suitably mounted and 
operated for 100000 times with electrical load connected in parallel 
drawing 120 percent of the rated current required for the particular 
application and with an applied pressure of 20 N. The sequence of 
operation shall be 1 second closed and 3 seconds open. The switch after 
being subjected to this test shall be allowed to come down to room 
temperature and then tested for mV drop ( see 3.4 ) . 

3.6 High Voltage ( Flash ) Test — The switch shall be subjected to a flash 
test with an ac voltage of 500 V rms at a convenient frequency between 40 
and 60 Hz for a period of 5 seconds between each of the terminals and the 
cover. The switch shall satisfactorily withstand this test without arcing or 
puncture. 

3.7 Test for Water Spray — The switch shall be fitted in normal working 
conditions, sprayed with water from above at a rate of 3 times a day ( one 
hour each time ) by a sprinkler, and subjected to this test for 10 continuous 
days. At the end of the test there shall be no rust formation, fall in 
insulation resistance, increase in contact resistance and other abnormalities 
in operating conditions. 

Nora — This is an optional test and is to be required only when the switches are 
intended to be exposed directly to open air-conditions in actual usage. 

3.8 Damp Heat (Cycling) Test 

3.8.1 Purpose — To check that satisfactory operation will be maintained 
during and after exposure to varying conditions of humidity and 
temperature. 

3.8.2 The test shall be conducted according to IS: 2 106 ( Part II )-1962*. 
The number of conditioning cycles shall be 7. 

3.8.3 At the end of the conditioning, the switch shall be subjected to 
insulation resistance test ( see 3.3 ). 



'Environmental tests for electrical and electronic equipment: Part II Damp heat 
( cycling ) test. 
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3.0.3.1 They shall then be subjected to the tests in the following 
manner: 

Tests No. ofSample(s) 

a) Test for mV drop ( see 3.4 ) 1 

b) Test for endurance ( see 3.5 ) 3 

c) Test for water spray ( see 3.7 ) 

d) Damp heat ( cycling ) test ( see 3.8 ) 

e) Test for salt spray ( see 3.9 ) 

f ) Vibration test ( see 3.12 ) 

g) Heat ( cycling ) test ( see 3.13 ) 

3.0.4 In case of failure of one or more type tests, the testing authority 
may call for fresh samples not exceeding twice the number of original 
samples and subject them to the test(s) in which failure occurred. If, in 
repeated test(s) no failure occurs, the tests may be considered to have 
been satisfied. 

3.0.5 Acceptance Tests — The acceptance tests shall constitute: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), and 

c) Test for endurance ( see 3.5 ). 

Note 1 The number of operations for endurance test when conducted as 

acceptance test would be 20000. 

Note 2 — The number of samples for acceptance tests shall be agreed upon 
between the purchaser and the manufacturer. However, the recommended plan of 
sampling is given in Appendix A. 

3.0.6 Routine Tests — The following shall constitute routine tests: 

a) Visual examination ( see 3.1 ), 

b) Performance test ( see 3.2 ), and 

c) High voltage ( flash ) test ( see 3.6 ). 

3.1 Visual Examination — The switches shall be visually examined for finish 
and appearance. 

3.2 Performance Test — The operating force for the horn switches shall be 
between 4 and 10 U. 
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3 J Insulation Resistance Test — The insulation resistance between the 
insulated terminals and between the terminal and any other metallic part, 
when measured with dc voltage or 500 V at the prevailing atmospheric 
temperature and humidity shall be not less than 1 megohm. 

3.4 Test for mV Drop — When • load of 10 A is applied across the switch 
terminal and the earth potential with the normal force applied at the 
pressure point of 10 N applied at right angles, the voltage drop due to the 
contact resistance shall not exceed the following: 

ttefore the endurance test 100 millivolts 

After the endurance test 200 millivolts per contact 

3.5 Test for Endurance — The test piece shall be suitably mounted and 
operated for 100000 times with electrical load connected in parallel 
drawing 120 percent of the rated current required for the particular 
application and with an applied pressure of 20 N. The sequence of 
operation shall be 1 second closed and 3 seconds open. The switch after 
being subjected to this test shall be allowed to come down to room 
temperature and then tested for mV drop ( see 3.4 ). 

3.6 High Voltage ( Flash ) Test — The switch shall be subjected to a flash 
test with an ac voltage of 500 V rms at a convenient frequency between 40 
and 60 Hz for a period of 5 seconds between each of the terminals and the 
cover. The switch shall satisfactorily withstand this test without arcing or 
puncture. 

3.7 Test for Water Spray — The switch shall be fitted in normal working 
conditions, sprayed with water from above at a rate of 3 times a day ( one 
hour each time ) by a sprinkler, and subjected to this test for 10 continuous 
days. At the end of the test there shall be no rust formation, fall in 
insulation resistance, increase in contact resistance and other abnormalities 
in operating conditions. 

Nora — This is an optional test and is to be required only when the switches are 
intended to be exposed directly to open air-conditions in actual usage. 

3.8 Damp Heat (Cycling) Test 

3.8.1 Purpose — To check that satisfactory operation will be maintained 
during and after exposure to varying conditions of humidity and 
temperature. 

3.8.2 The test shall be conducted according to IS: 2 106 ( Part II )-1962*. 
The number of conditioning cycles shall be 7. 

3.8.3 At the end of the conditioning, the switch shall be subjected to 
insulation resistance test ( see 3.3 ). 

'Environmental tests for electrical and electronic equipment: Part II Damp heat 
( cycling ) test. 
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3.9 Test for Salt Spray — The test for salt spray of the horn switch shall 
be conducted as specified in Appendix B. 

3.10 Test for Mechanical Strength 

3.10.1 A force of 200 N -shall be applied to the horn switch to check its 
mechanical strength against accidental sudden high forces. 

3.10.2 The horn switch shall be operated with a maximum force of 50 N 
for 1000 applications to ensure its mechanical strength. 

3.10.3 After the test for mechanical strength the sample shall be subjected 
to test for mV drop ( see 3.4 ). 

3.11 Test for Circuit Making Load — The load required to determine 
electric circuit making, applied at any joint on button shall result: 

Push button 4 to 10 N 

3.12 Vibration Test — The horn switch mounted on a suitable support 
shall withstand vibration in simple harmonic motion, at the rate of 
10-55-10 Hz continuously varying in a period of one minute and with a 
total lift of 1*5 mm, for one hour in each of the three major axes of the 
assembly. 

3.13 Heat ( Cycling ) Test — The horn switch shall be subjected to three 
thermal cycles, each consisting of: 

a) 6 hours at 0°C, and 

b) 18 hours at 70°C. 

3.13.1 The transfer of the switch from one ambient to the other shall be 
immediate. At the end of the test, no deformation or breakage shall be 
observed and shall pass the tests given in 3.3, 3.4 and 3.11. 

Nora — Subject to agreement between purchaser and supplier, the lower ambient 
may be specified as — 25°C. 



APPENDIX A 

( Clauses 3.0.5 ) 
RECOMMENDED PLAN OF SAMPLING 
A-0. GENERAL 

A-0.1 If statistical quality control techniques have been used for produc- 
tion control such test results and relevant charts may be made available 
along with, the material supplied to enable the purchaser to judge the 
acceptability or otherwise of a lot. In case such information is not 
available, the procedure given in A-l to A-3 is recommended for judging 
conformity of a lot with the requirements of this specification. 
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A-l. SCALE OF SAMPLING 



Lot Size 

N 


Sample Sizb 
n 


(1) 


(2) 


Up to 200 


15 


201 „ 300 


20 


301 „ 500 


30 


501 „ 800 


40 


801 „ 1 300 


55 


1 301 and above 


75 



A-1.1 Lot — In any consignment, all the horn switches of the same size 
and from the same batch of manufacture shall be grouped together to 
constitute a lot. 

A-l .2 The number of horn switches to be selected from a lot shall depend 
upon the lot size and shall be in accordance with col 1 and 2 of Table 1 . 



TABLE 1 SIZE OF SAMPLE AND CRITERION FOR CONFORMITY 

Permissible Number 
of Defectives 



1 

3 
3 
4 



Note — The sampling plan recommended here assures that lots with 3 percent or 
less defectives would be accepted most of the times and lots with defectives above 
20 percent would be rejected most of the times. 

A-1.3 These horn switches shall be selected at random, in order to ensure 
randomness, the following procedure may be adopted: 

Arrange the horn switches in a systematic manner and starting from 

any horn switch count them as 1, 2, ,ctc, up to r, r being equal to 

the integral part of Njn, N being the lot size and n the sample size. 
Every rth horn switch shall be included in the sample. 

A-2. NUMBER OF TESTS 

A-2.1 All the horn switches selected under A-1.2 shall be subjected to 
acceptance tests given in 3.0.5. 

A-3. CRITERION FOR CONFORMITY 

A-3.1 A lot shall be considered as conforming to this specification, if the 
number of horn switches out of those tested, failing to satisfy the require- 
ments of any one or more of acceptance tests, does not exceed the 
corresponding number given in col 3 of Table 1. 

8 
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3.9 Test for Salt Spray — The test for salt spray of the horn switch shall 
be conducted as specified in Appendix B. 

3.10 Test for Mechanical Strength 

3.10.1 A force of 200 N -shall be applied to the horn switch to check its 
mechanical strength against accidental sudden high forces. 

3.10.2 The horn switch shall be operated with a maximum force of 50 N 
for 1000 applications to ensure its mechanical strength. 

3.10.3 After the test for mechanical strength the sample shall be subjected 
to test for mV drop ( see 3.4 ). 

3.11 Test for Circuit Making Load — The load required to determine 
electric circuit making, applied at any joint on button shall result: 

Push button 4 to 10 N 

3.12 Vibration Test — The horn switch mounted on a suitable support 
shall withstand vibration in simple harmonic motion, at the rate of 
10-55-10 Hz continuously varying in a period of one minute and with a 
total lift of 1*5 mm, for one hour in each of the three major axes of the 
assembly. 

3.13 Heat ( Cycling ) Test — The horn switch shall be subjected to three 
thermal cycles, each consisting of: 

a) 6 hours at 0°C, and 

b) 18 hours at 70°C. 

3.13.1 The transfer of the switch from one ambient to the other shall be 
immediate. At the end of the test, no deformation or breakage shall be 
observed and shall pass the tests given in 3.3, 3.4 and 3.11. 

Notb — Subject to agreement between purchaser and supplier, the lower ambient 
may be specified as — 25"C. 



APPENDIX A 

( Clauses 3.0.5 ) 

RECOMMENDED PLAN OF SAMPLING 

A-0. GENERAL 

A-0.1 If statistical quality control techniques have been used for produc- 
tion control such test results and relevant charts may be made available 
along with, the material supplied to enable the purchaser to judge the 
acceptability or otherwise of a lot. In case such information is not 
available, the procedure given in A-l to A-3 is recommended for judging 
conformity of a lot with the requirements of this specification. 



Lot Size 
N 


Sample Sizb 
n 


(1) 


(2) 


Up to 200 


15 


201 „ 300 


20 


301 „ 500 


30 


501 „ 800 


40 


801 „ 1 300 


55 


1 301 and above 


75 
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A-l. SCALE OF SAMPLING 

A-l.l Lot — In any consignment, all the horn switches of the same size 
and from the same batch of manufacture shall be grouped together to 
constitute a lot. 

A-l. 2 The number of horn switches to be selected from a lot shall depend 
upon the lot size and shall be in accordance with col 1 and 2 of Table 1 . 



TABLE I SIZE OF SAMPLE AND CRITERION FOR CONFORMITY 

Permissible Number 
of Defectives 

(3) 

1 

1 

2 

3 

3 

4 



Notb — The sampling plan recommended here assures that lots with 3 percent or 
less defectives would be accepted most of the times and lots with defectives above 
20 percent would be rejected most of the times. 

A-1.3 These horn switches shall be selected at random. In order to ensure 
randomness, the following procedure may be adopted: 

Arrange the horn switches in a systematic manner and starting from 

any horn switch count them as 1, 2, ,ctc, up to r, r being equal to 

the integral part of N\n, N being the lot size and n the sample size. 
Every rth horn switch shall be included in the sample. 

A-2. NUMBER OF TESTS 

A-2.1 All the horn switches selected under A-l. 2 shall be subjected to 
acceptance tests given in 3.0.5. 

A-3. CRITERION FOR CONFORMITY 

A-3.1 A lot shall be considered as conforming to this specification, if the 
number of horn switches out of those tested, failing to satisfy the require- 
ments of any one or more of acceptance tests, does not exceed the 
corresponding number given in col 3 of Table 1. 

8 
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APPENDIX B 

( Clause 3.9 ) 
TEST FOR SALT SPRAY 



B-l. PROCEDURE 



B-1.0 The ability of the horn switch with its cover and terminal compart- 
ments in position, to withstand corrosion due to atmospheric conditions, 
shall be assessed by the test given in B-l.l to B-l. 7. 

B-l.l The chamber for this test shall be so constructed that the salt spray 
is produced in the lower part of the chamber, in the upper part of which 
the samples to be exposed are suspended. 

B-1.2 The spray shall be produced by an atomizer employing compressed 
air free from all impurities. 

B-1.3 The ceiling, the walls and all other parts of the chamber shall be so 
constructed and the parts under test so arranged that no condensate can 
drip on the test specimen. 

B-1.4 The salt solution shall be a 5 percent solution of sodium chloride in 
water. 

B-1.5 The horn switch shall be sprayed in such a chamber at the standard 
temperature 27°C, for a cycle of 50 hours consisting of two periods of 
24 hours each and one hour draining period. 

B-1.6 After removal from the salt spray chamber, the horn switch shall not 
show any sign of corrosion or electrolytic action which will adversely affect 
the functioning of any part of the device. 

B-1.7 In general, a salt spray chamber described as follows would be 
suitable. Details of such chamber and the spraying mechanism are shown 
in Fig. 1 and 2 respectively. 

a) The cabinet should approximately be of the dimensions shown, and 
the cabinet and its internal fittings should be made of monel metal 
or other suitable material. A shelf is required, which should be 
capable of being fitted in the upper cr lower part of the cabinet. 

b) The air used for atomizing the salt solution shall be clean. The 
pressure during the tests shall be between 20k N/m 2 and 
35k N/m a . The pressure may be adjusted by a relief valve or by 
the pressure outlet of the blower; 



18:4050-1976 



c) The nozzle for atomizing the salt solution shall be adjusted for 
maximum amount of spray. This adjustment may be carried out 
by unscrewing the bottom locknut B t on the lower nozzle C, and 
adjusting this nozzle into position until maximum spray occurs. 
The diameter of the nozzles shall be 1*5 mm. A tap and second 
branch in the air line is available for agitating the salt solution as 
required; 



GLASS TOP IN ANGLE 
METAL FRAME 



SHELF IN TOP 
POSITION 




ARTICLE UNDER 
TEST 



GLASS 
SHELF 

TAP 

AIR JET 

RELIEF 
VALVE 

BLOWER 



BOX CONTAINING 
COTTON-WOOL 

MOTOR 180 WATTS. 1430 PRM 



-OIL BAFFLE 
BtOW-OUT TAP 



All dimensions in centimetres. 



Fig. 1 Salt Spray Chamber 
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LOCK NUT A 

NOZZLES C 
1.5 nnm OIA 



LOCKNUT B 



^-BOX CONTAINING 
/ COTTON-WOOL 

AIR JET 



SUCTION 
PIPE 




AIR 
AGITATING 

SOLUTION 



AIR OUTLET 



SALT SOLUTION 

Fig. 2 Details or Spraying Arrangement 

d) The spraying apparatus shall be capable of atomizing not less than 
1 450 ml of salt solution per hour. The quantity of solution 
sprayed per cubic metre capacity of the test chamber shall be 
approximately 177 ml min; and 

e) The container filled with cotton-wool acts as a breather and pro- 
vides an outlet for the air which is constantly being pumped into 
the chamber, the cotton-wool acting as a filter and preventing salt 
mist from being discharged into the atmosphere. 
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AMENDMENT NO. 1 SEPTEMBER 1982 

TO 

IS:4050-1976 METHODS OF TESTS FOR HORN SWITCHES 

FOR AUTOMOBILES 

(First Revision) 

Alteration 

{Page 6, clause 3.S) - Substitute the following 
for the existing clause: 

'3*5 Test_forJtodurance_ - The switches shall be 
suitably mounted and operated for 100 000 cycles with 
an inductive load connected in parallel drawing 120 per- 
cent of the rated current required for the particular 
application and with an applied pressure of 20 N. 
Each cycle shall consist of sequencing through each 
position with travel time and dwell time as given 
below: 

Travel time (time from one 0.1 to 0.5 seconds, 
position to the other) 

Dwell time (time in each 1.0 to 2.0 seconds, 
position) 

MOTE - The travel and dwell periods are for guidance 
only. The actual values which depend upon the appli- 
cation shall be subject to agreement between the 
manufacturer and the user. 

3.5.1 The switch after being subjected to this test 
shall be allowed to come down to room temperature and 
then tested for mV drop {see 3.U).' 



(STDC 14) 
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( Common to all Offices ) 

Regional Offices : Telephone 

•Western ; Manakalaya, E9 MIDC, Marol, Andheri ( East ) 6 32 92 95 
BOMBAY 400093 

tEastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, 36 24 99 

Maniktola, CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C /2 18 43 

CHANDIGARH 160036 \316 41 

Southern : C I. T. Campus, MADRAS 600113 f41 24 42 

«{41 25 19 
141 2916 

Branch Offices : 

Pushpak,' Nurmohamed Shaikh Marg. Khanpur, /2 63 48 

AHMADABAD 380001 \2 63 49 

'F' Block, Unity Bldg, Narasimharaja Square, 22 48 05 

BANGALORE 560002 

Gangotri Complex, 5th Floor, Bhadbhada Road, T. T. Nagar, 6 27 16 
BHOPAL 462003 

Plot No, 82/83, Lewis Road, BHUBANESHWAR 751002 5 36 27 

53/5 Ward No. 29, R. G. Barua Road, 

5th Byelane, GUWAHATI 781003 ~~ 

5-8-56C L. N. Gupta Marg, (Nampally Station Road). 22 10 83 

HYDERABAD 500001 

R1 4 Yudhister Marg, C Scheme, JAIPUR 302005 f 6 34 71 

\6 98 32 
1 1 7/41 8B Sarvodaya Nagar, KANPUR 208005 f 21 68 76 

\21 82 92 
Patliputra Industrial Estate, PATNA 800013 6 23 05 

Hantex Bldg ( 2nd Floor ), Rly Station Road, 52 27 

TRIVANDRUM 695001 

Inspection Office ( With Sale Point ): 

Institution of Engineers ( India ) Building, 1332 Shivaji Nagar, 5 24 35 
PUNE 410005 



•Sales Office in Bombay is at Novelty Chambers. Grant Road, 89 65 28 

Bombay 400007 

fSales Office in Caicutte is at 5 Chowringhee Approach. P. O. Princep 27 68 00 
Street, Calcutta 700072 

Reprography Unit, BIS, New Delhi, India 



